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Stresses in Shear 
and Torsion 


MODULUS OF RIGIDITY 

So far, only the direct stresses have been considered, as these are fundamental to 
understanding of the basic concepts of the two most commonly used design con¬ 
stants, E and v. There are, however, many other cases where certain shearing 
action takes place, as illustrated, for instance, in Fig. 2.1. It is clear that the rivet 
shown resists load Q in such a manner that its total cross section is subject to 
transverse shearing action. An element of the rivet, cut out in the form of a rect¬ 
angular block, is shown with greatly exaggerated displacement of the upper edge 
of the element with respect to the lower edge. For the case of a relatively small 
elastic deformation, the experimental evidence indicates that there is a linear re¬ 
lationship between the shearing stress r and the distortion angle 7 . As shown in 
Fig. 2.1, tan 7 is nearly equal to 7 in radians for all small values of S Q , and by 
analogy to the case of direct tension, we can state the following general princi¬ 
ple: 


G = - ( 2 . 
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The elastic constant G defined in Eq. (2.1) is known in engineering as the modulus 
of rigidity or the shearing modulus of elasticity , and bears a definite numerical 
relation to the modulus of elasticity and the Poisson’s ratio of the material. The 
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